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➢ Three testing dewars
➢ Multiple test stands
➢ 3-4 days turnaround time
➢ Multiple cavities can be tested in one cooldown down to 1.4 – 1.5 K: three jacketed 1.3 

GHz 9-cell cavities, four 1.3 GHz 1-cell cavity, etc.*
➢ Two RF systems: one analog system(up to 4.2 GHz) and one digital RF system(up to 13 

GHz)
➢ Dewar/cavity instrumentation: liquid level, dewar diodes, radiation detectors, on-cavity 

cernox sensors, single-axis magnetic probes, OST, thermometry, active magnetic 
compensation, fast thermometry

* Currently only one LB650/HB650 5-cell cavity can be tested per cooldown

VCTF general overview
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Cavity arrives to 

VCTF

Cavity hanging

~ 2 hrs

RF check

~ 1 hr

Cavity 

instrumenting

~ 2 hrs

Loading in the 

Dewar

~ 2hrs

Pre-fill

~ 6 hrs

Fill/Pumpdown

~ 3 hrs

2K and low T 

measurement

~ 4 hrs

Boil off

~ 4 hrs

Field setup/

Expulsion 

measurement

~ 6 hrs

Warmup

~ 36 hrs

Test stand pull

~ 2 hrs

Instrumentation 

removal

~ 2 hrs

RF check

~ 1 hrs

Remove from 

test stand

~ 2 hrs

Cavity leaves 

VCTF

Typical VTS cycle is about 72 hours

VCTF testing layout
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VCTF cavity instrumentation

PIP-II cavity instrumentation:
Six fluxgates (MAG-F)
Four Cernox temperature sensors
Helmholtz compensation coils
Eight OST sensors
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VCTF cooldown data recording

Typical cooldown involves an uninterrupted pre-fill to a certain level on the swing shift 
the day before
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VCTF RF measurement
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VCTF: an example of OST results
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How do you handle passband mode excitation?
- Typcially, we will try to take a CW measurement before second mode gets excited

What are challenges to meet Q0 and Eacc specifications?
- Multipacting, early quenches, and FE have presented challenges during B90 cavity 

testing.
-
How do you plan to characterize flux expulsion?
- Magnetic field is set up to a certain level using Helmholtz coils and fluxgates (~ 100 mG), 

then several warmups/cooldowns are down, with warm-ups to progressively high 
temperatures (10 K, 15 K, 30 K, 50 K, 60 K, 90 K, 300 K)

A few comments to high power testing:
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PIP-II jacketed cavity minimal acceptance criteria (draft)
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PIP-II 650 MHz Vertical Cavity Test Facility Requirements Specification (draft)
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